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DETAILED ACTION 

Election/Restrictions 

Applicant's election of Group II (Claims 87, 88, 90, 92, 94, 95, 97, 99-102 and 
SEQ ID NO: 3 and 1 1) in the reply filed on 7/17/08 is acknowledged. Because applicant 
did not distinctly and specifically point out the supposed errors in the restriction 
requirement, the election has been treated as an election without traverse (MPEP 
§818.03(a)). 

In view of the cancellation of non-elected subject matter, no claims are withdrawn 
from further consideration pursuant to 37 CFR 1 .142(b) as being drawn to a nonelected 
invention, there being no allowable generic or linking claim. Election was made without 
traverse in the reply filed on 12/18/07. 

Information Disclosure Statement 

The examiner has considered the international search report. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 



Claims 87, 90, 92, 94, 97, 99-1 02, 1 04 and 112-113 are rejected under 35 
U.S.C. 112, first paragraph, as failing to comply with the written description requirement. 
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The claim(s) contains subject matter, which was not described in the specification in 
such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

The GenBank Accession number NM_145331 , SEQ ID NO: 1 1 in claims 87, 90, 94, 95, 
and 97 and claims dependent therefrom does not comply with the written description 
requirement because citing the accession number is improper incorporation of reference 
of essential subject matter into the claims. The accession number is considered 
essential matter required for one skilled in the art to practice the claimed method. See 
Zenon Environmental, Inc. v. United States Filter Corp United States Court of Appeals 
for the Federal Circuit, Case No. 06-1266, 11/17/2007. Also see MPEP 608.01 (p) 
states: 

A disclosure in an application, to be complete, must contain such description and 
details as to enable any person skilled in the art or science to which the invention 
pertains to make and use the invention as of its filing date. In re Glass, 492 F.2d 
1 228, 181 USPQ 31 (CCPA 1 974). While the prior art setting may be mentioned 
in general terms, the essential novelty, the essence of the invention, must be 
described in such details, including proportions and techniques, where 
necessary, as to enable those persons skilled in the art to make and utilize the 
invention. 

Specific operative embodiments or examples of the invention must be set forth. 
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Written Description rejection: 

Claims 87, 92, 94, 95, 99-102, and 104 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

The invention set forth in claims 87 and 94 and claims dependent therefrom is 
drawn to a method of modulating an activity of a SMAD protein in a cell comprising 
contacting the cell with a genus of agents capable of diminishing an expression and/or 
activity of TAK! as set forth in SEQ ID NO: 11 in the cell. The instant claims are broadly 
drawn to a genus of agents capable of diminishing an expression and/or activity of 
TAK1 and read on a method of increasing or decreasing an activity of a SMAD protein 
using of agents. The claims are not limited to any SMAD protein or any SMAD protein 
from any particular cell, reading on a large number of agents that diminishes an 
expression and/or activity of TAK1 from any source, that will function, as an agent to 
modulate an activity of a SMAD protein from any source. 

The specification as filed does not provide an adequate written description of the 
vast genus of agents, that will function, commensurate with the breadth of what is 
claimed, as agent to modulate (reduce or induce, for example) the activity of a SMAD 
protein. 

The specification as filed provides description or limiting definition of what is 
encompassed by an agent capable of diminishing or abrogating expression and/or 
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activity of TAK1 . The specification provides description or limiting definition of what is 
encompassed by SMAD protein. The specification discloses minimal examples of 
methods of making siRNAs as claimed (pages 20-21). To date there are at least eight 
types of SMAD. Neither the specification nor the prior art sufficiently disclose agents 
that possesses the desired biological activity as recited in the claims. The specification 
only describes siRNA for human TAK1 that meets the functional limitations of the 
claimed invention. Thus, there a variation within the species embraced by the genus of 
nucleotide sequences and the skilled artisan would be required to further experiment to 
determine what agent meets the structural and functional limitations of the claim agents. 

Therefore, in disclosing only broad and general guidance in regards to what is 
claimed, which is a method of using an agent that will function in a genus of cells, 
commensurate with the breadth of what is claimed, as to modulate (reduce or induce, 
for example) the expression of that selected target gene and only limited examples of 
the claimed agent, the specification does not provide a representative number of 
species of the method of using, as claimed, that would be sufficient to show possession 
of the vast genus claimed. 

The specification does not provide the specific description that would be required 
to reasonably lead one of skill in the art to the instant invention or that would allow the 
skilled artisan to recognize that Applicant was in possession of the instant invention. 
The specification does not disclose how to make a representative number of species of 
the claimed genus with the desired biological function. See Fujikawa v. Wattanasin, 93 
F.3d 1559, 1571, 39 USPQ2d 1895, 1905 (Fed. Cir. 1996). . 
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MPEP§2163[R-2] I. states: 

To satisfy the written description requirement, a patent specification must describe the 
claimed invention in sufficient detail that one skilled in the art can reasonably conclude 
that the inventor had possession of the claimed invention. See, e.g., > Moba, B.V. v. 
Diamond Automation, Inc., 325 F.3d 1306, 1319, 66 USPQ2d 1429, 1438 (Fed. 
Cir. 2003);< Vas-Cath, Inc. v. Mahurkar, 935 F.2d at 1563, 19 USPQ2d at 1 1 16. 
The fundamental factual inquiry is whether the specification conveys with reasonable 
clarity to those skilled in the art that, as of the filing date sought, applicant was in 
possession of the invention as now claimed. See, e.g., Vas-Cath, Inc., 935 F.2d at 
1563-64, 19USPQ2dat 1117. 

Possession may be shown in a variety of ways including description of an actual reduction to practice, or by 
showing that the invention was "ready for patenting" such as by the disclosure of drawings or structural 
chemical formulas that show that the invention was complete, or by describing distinguishing identifying 
characteristics sufficient to show that the applicant was in possession of the claimed invention. See, e.g., Pfaff 
v. Wells Ekes., Inc., 525 U.S. 55, 68, 1 19 S.Ct. 304, 312, 48 USPQ2d 1641, 1647 (1998); Eli Lilly, 119 F.3d at 
1568, 43 USPQ2d at 1406; Amgen, Inc. v. Chugai Pharmaceutical, 927 F.2d 1200, 1206, 18 USPQ2d 1016, 
1021 (Fed. Cir. 1991) (one must define a compound by "whatever characteristics sufficiently distinguish it"). 

An applicant may also show that an invention is complete by disclosure of sufficiently 
detailed, relevant identifying characteristics which provide evidence that applicant was in 
possession of the claimed invention, i.e., complete or partial structure, other physical 
and/or chemical properties, functional characteristics when coupled with a known or 
disclosed correlation between function and structure, or some combination of such 
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characteristics. > Enzo Biochem, 323 F.3d at 964, 63 USPQ2d at 1613.< 

In the instant case, Applicant has not provided adequate written description of their 
invention because the specification does not convey, with reasonable clarity to those of 
skill in the art, as of the filing date sought, that applicant was in possession of the 
invention now claimed. Applicant has not shown how the invention was "ready for 
patenting" such as by the disclosure of a method as claimed, that made an genus of 
agents that diminish an expression and/or activity of TAK1 , that will function, 
commensurate with the breadth of what is claimed, as to modulate (reduce or induce, for 
example) the activity of a SMAD protein, for example. 

Claims 87, 90, 92, 94, 95, 97, 99-102, 104, and 112-113 are rejected under 35 
U.S.C. 1 12, first paragraph, as failing to comply with the enablement requirement. The 
claim(s) contains subject matter which was not described in the specification in such a 
way as to enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. 

Factors to be considered in determining whether a disclosure would require 
undue experimentation have been summarized in In re Wands . 858 F.2d 731 , 
8USPQ2d 1400 (Fed. Cir. 1988). They include (1) the quantity of experimentation 
necessary, (2) the amount of direction or guidance presented, (3) the presence or 
absence of working examples, (4) the nature of the invention, (5) the state of the prior 
art, (6) the relative skill of those in the art, (7) the predictability or unpredictability of the 
art, and (8) the breadth of the claims. 
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With respect to method in claims 87 and claims dependent therefrom, the 
method reads on increasing or decreasing activity of a SMAD proteins in a cell 
comprising contacting the cell with an agent that diminishes or abrogates an expression 
and/or activity of TAK1 in the cell, thereby regulating the activity of the SMAD protein in 
the cell. However, in the view of the guidance in the specification, the only intended use 
for the method in claims 87 and claims dependent therefrom is the method set forth in 
claim 94 and claims dependent therefrom. 

In addition, the claimed method reads on using a genus of cells, SMAD proteins 
and agents. In addition, the claimed method embraces decreasing or increasing a 
genus of activities of a SMAD protein. Thus, the claims are considered broad. 

.At about the effective filing date of the present application (4/1/2003), virtually 
nothing was known on the use of (). 

The applicants discuss TGF-beta kinase (TAK1) and SMAD proteins (pages 1-2). 
Applicants teach that, "the molecular events in TAK1 involved signaling cascades, in 
particularly early events in the cascade are as yet not well defined (page 1)." There are 
at least eight SMAD proteins. SMAD1 , SMAD5, and SMAD8 proteins are activated by 
bone morphogenetic protein (BMP). SMAD2 and SMAD3 proteins activate TGF-beta 
and SMAD 6 and 7 proteins inhibit intracellular signaling by R-SMAD/SMAD4. In view 
of the intended use of the claimed invention, it is not apparent how several of the SMAD 
proteins could be used in the method since they are not involved in BMP-mediated 
SMAD activity resulting in osteogenesis and/or bone repair. 
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Apart from the exemplification showing that in mouse embryonic mesenchymal 
C3H10T1/2 stem cells gave rise to efficient osteogenic differentiation in vitro, the instant 
specification fails to provide sufficient guidance for a skilled artisan on how to use any 
transfected cell types for repairing or for forming bone in a subject in need thereof. It is 
not clear whether diminishing or abrogating an expression and/or activity of TAK1 could 
exert the same effects (e.g., proliferation and osteogenic differentiation) on cell types 
other than mesenchymal stem cells as those obtained for mouse embryonic 
mesenchymal stem cells to yield the desired therapeutic effects. It should be noted that 
TAK1 and SMAD seem to be involved in different pathways and do not interact with one 
another in cells (Sano et al. (The Journal of Biological Chemistry 274:8949-8957, 1999) 
and Shim et al. (Genes and Development 19: 2668-2681 , 2005)). At the effective filing 
date of the present application, there was still a need to understand how TAK1 exert 
different effects as well as to identify their target genes. Since the prior art at the 
effective filing date of the present application does not provide such guidance, it is 
incumbent upon the present application to do so. 

The physiological art is recognized as unpredictable (MPEP 2164.03). Given the 
state of the prior art as already discussed above, coupled with the lack of sufficient 
guidance provided by the present application, it would have required undue 
experimentation for a skilled artisan to make and use the method and composition as 
claimed. 

Furthermore, with respect to the method claims the instant specification fails to 
provide sufficient guidance for a skilled artisan on how to repair or forming a bone in a 
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subject in need by administering the engineered cell or targeting cells at any site in the 
subject. There is no evidence of record indicating that any genetically modified cell of 
the presently claimed invention is capable of targeting to any site in need of repairing or 
forming a bone in a subject. Once again, since the prior art at the effective filing date of 
the present application does not provide such guidance, it is incumbent upon the instant 
specification to do so. With the lack of sufficient guidance provided by this disclosure, it 
would have required undue experimentation for a skilled artisan to make and use the 
method as broadly claimed. 

Apart from the exemplification showing that only control embryonic mouse 
mesenchymal C3H10T1/2-BMP2 and TAKIdn stem cells were ALP-positive 
(osteoblast-like) in vitro, indicating that activated endogenous TAK1 negatively impacts 
osteogenic differentiation, the instant specification fails to provide any other examples 
showing that diminishing or abrogating an expression and/or activity of TAK1 is effective 
in inducing osteogenic differentiation in mesenchymal stem cells in vivo. Nor does the 
instant disclosure provide any other examples showing that TAKIdn over-expressing 
C3H10T1/2BMP2 cells is also effective in inducing osteogenic differentiation in any 
other cell types in either in vitro or in vivo to yield the therapeutic effects contemplated 
by Applicants. 

Accordingly, due to the lack of sufficient guidance provided by the specification 
regarding to the issues set forth above, the unpredictability of the relevant art on cells 
genetically modified to diminish or abrogate an expression and/or activity of TAK1 to 
repair or forming a bone in a subject in need, and the breadth of the claims, it would 
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have required undue experimentation for one skilled in the art to make and use the 
instant broadly claimed invention. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

Claims 87, 90, 92, 94, 95, 97, 99-102, 104, and 112-113 are rejected under 35 
U.S.C. 1 1 2, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 

The term "TAK1 (GenBank Accession number: NM_1 45331, SEQ ID NO: 11)" in 
claims 87, 90, 92, 94, 95, 97, 99-1 02, 1 04, and 11 2-1 1 3 is a relative term, which 
renders the claims indefinite. The term " TAK1 (GenBank Accession number: 
NM_1 45331 , SEQ ID NO: 1 1 )" is not defined by the claim, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill in the 
art would not be reasonably apprised of the scope of the invention. The metes and 
bounds of the term are undefined because it is not apparent if the term in parenthesis is 
an example of the nucleic acid molecule or is the nucleic acid molecule. Suggest 
amending the phrase to recite "TAK1 as set forth in SEQ ID NO: 1 1 ." 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claim 87 embraces a method of regulating the activity of a SMAD protein in a 
genus of cells comprising contacting a cell with an agent that diminishes expression 
and/or activity of TAK1 as set forth in SEQ ID NO: 1 1 in the cell, thereby regulating the 
activity of the SMAD protein in the cell. The method reads on using any agent that 
indirectly or directly regulates the activity of a SMAD protein and that indirectly or 
directly inhibits expression and/or activity of TAK1. 
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Claims 87 and 90 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bartelmez et al. (US 6,841 ,542) taken with (Sugita et al., WO 99/40202, of record) 
in further view of Sano et al. (The Journal of Biological Chemistry 274:8949-8957, 
1999). Bartelmez teaches using an antisense oligomer to inhibit type I and type II TGF- 
beta in cells (columns 9-1 1 ). However, Bartelmez does not specifically teach the cells 
comprising SEQ ID NO: 11. 

However, at the time the invention was made, Sugita teaches a nucleic acid 
sequence encoding TAK-1 , wherein the sequence comprises SEQ ID NO: 1 1 is located 
in cells (pages 39-43). Since the protein is found in human cells, it would have been 
obvious to one of ordinary skill in the art that human cells comprise a nucleotide 
sequence comprising SEQ ID NO: 1 1 . 

In addition, at the time the invention was made, Sano teaches that type I and 
type II TGF-beta is upstream of pathways containing TAK1 and SMAD proteins (page 
8955, Figure 8). Thus, one of ordinary skill in the art would reasonably expect that by 
inhibiting either TGF-beta type I or II would result in modulating an activity of a SMAD 
protein and expression and/or activity of TAK-1 in a cell. 

It would have been prima facie obvious to a person of ordinary skill in the art at 
the time the invention was made to combine the teaching of taken with Sugita in further 
view of Sano, namely to inhibit an activity of a SMAP protein and expression and/or 
activity of TAK1 as set forth in SEQ ID NO: 11 in a cell. One of ordinary skill in the art 
would have been motivated to combine the teaching to regulate the differentiation of 
stem cells in vitro. "The combination of familiar elements according to known methods 
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is likely to be obvious when it does no more than yield predictable results." See KSR v. 
Teleflex, 550 U.S. , 127 S. Ct. 1727 (2007). 

Therefore the invention as a whole would have been prima facie obvious to one 
ordinary skill in the art at the time the invention was made 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian Whiteman whose telephone number is (571) 272- 
0764. The examiner can normally be reached on Monday through Friday from 6:30 to 
4:00 (Eastern Standard Time), with alternating Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James Douglas Schultz, SPE- Art Unit 1635, can be reached at (571) 272- 
0763. 

Papers related to this application may be submitted to Group 1600 by facsimile 
transmission. Papers should be faxed to Group 1600 via the PTO Fax Center. The 
faxing of such papers must conform with the notice published in the Official Gazette, 
1096 OG 30 (November 15, 1989). The Fax Center number is (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to (571 ) 272-0547. 

Patent applicants with problems or questions regarding electronic images that can be viewed in the Patent 
Application Information Retrieval system (PAIR) can now contact the USPTO's Patent Electronic Business Center 
(Patent EBC) for assistance. Representatives are available to answer your questions daily from 6 am to midnight (EST). 
The toll free number is (866) 217-9 197. When calling please have your application serial or patent number, the type of 
document you are having an image problem with, the number of pages and the specific nature of the problem. The 
Patent Electronic Business Center will notify applicants of the resolution of the problem within 5-7 business days. 
Applicants can also check PAIR to confirm that the problem has been corrected. The USPTO's Patent Electronic 
Business Center is a complete service center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It also enables applicants to view 
the scanned images of their own application file folder(s) as well as general patent information available to the public. 
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For all other customer support, please call the USPTO Call Center (UCC) at 800-786-9199. 



/Brian Whiteman/ 

Primary Examiner, Art Unit 1635 



